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Abstract 
The formal education performed in schools is one in which the student is instrumented with basic research and innovation 
techniques, in the context of instructional and educational activities that include: real or fictitious problem solving, investigative 
or exploratory approaches, application of learning strategies through discovery etc. Along with the school, other institutions as 
museums, science centers, libraries, cultural centers, theaters, NGOs are increasingly involved in the activities related to 
promoting the RRI issues. Therefore, this paper aims to reveal the ways in which RRI efforts can be promoted and used in the 
context of non-formal activities, involving students from all levels of education. 
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1. Introduction  
At the level of the psycho-pedagogic literature, it is almost unanimously recognized the fact that formal 
education, especially the school one, owns the leading role in the process of the individual’s personality 
development. Still, in the context of the contemporary society, following a social, economic, cultural development, 
we witness a diversification of the non-formal and informal forms of education. As such, it is imperative a global / 
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holistic approach of education, at all levels, contexts and forms of achievement. In this sense, the teachers must 
know the informal education resources, the non-formal education institutions, taking into account that the sources of 
informal education must consider formal education as a starting point. The approach in interaction and 
interdependence of the education forms ensures the increase of the pedagogic potential of the formation / 
development activities of the human personality, both from social and individual perspective, at didactic, formal 
level and extra-didactic, non-formal and informal level. 
In our study, we propose to identify the formative valences of a non-formal activity - the Nanoscience 
workshops, in strong relation to Responsible Research and Innovation (RRI) concept - in order to identify other 
modalities of achievement or promotion, in non-formal contexts, of RRI demarches. The study is based on a 
theoretical approach in which we intend to present in an innovative way, the mode that the specific objectives of the 
scientific disciplines can be reached through non-formal activities. 
2. Background 
The concept of Responsible Research and Innovation, is still an insufficient clarified one in the actual literature, 
although it is more and more used at the level of the European Union policies and programmes, especially dedicated 
to Science area. In this context, it is mentioned clearly in the new generation of EU Framework Programme for 
Research and Innovation: “Horizon 2020”. This ensures the financing of the projects which aims to the 
accomplishment of specific objectives related to technical, scientific, educational and social sectors, assumed by the 
member states of the European Union. This programme is directed to “favor a transparent engagement of citizens 
and of civil society in the problems of research and innovation by promoting scientific research, by facilitating 
access to scientific knowledge, by developing research-innovation agendas.” (Kulcițki, 2012) 
The sense of the Responsible Research and Innovation concept is - in the aforementioned author’s opinion, but 
not only - a very obvious one, because any demarche related to research-innovation must be accomplished in the 
context of assuming, by the researcher, of social and individual responsibilities. This means that the couple 
research-innovation must respect a series of principles of social ethics and moral, to be benefic for society as a 
whole and for each individual, to consider the report between benefits and risks, to contribute to the progress of 
humanity, to submit to positive purposes etc. 
However, the EU Framework Programme for Research and Innovation defines RRI as an “approach that 
anticipates and assesses potential implications and societal expectations with regard to research and innovation, with 
the aim to foster the design of inclusive and sustainable research and innovation”. 
(http://ec.europa.eu/programmes/horizon2020/en/h2020-section/responsible-research-innovation)  
According to a Euro-barometer inquiry performed in 2013, regarding the attitude of the European citizens faced 
to science and innovation, 77 % of them consider that science and technology have a positive influence on the 
society, and a percentage of 76% of the respondents specified that the research and innovation activities must take 
place paying the proper attention to ethical principles. (http://europa.eu/rapid/press-release_IP-13-1075_ro.htm)  
But Responsible Research and Innovation is also seen in a powerful relation to formal and informal education at 
present. According to the Romanian Law of National Education (1/2011), “learning in non-formal contexts is 
considered to be learning integrated in planned activities, with learning objectives, which doesn’t follow explicitly a 
curriculum and which may differ as time. This type of learning depends on the intention of the one who learns and 
does not lead automatically to certification of acquired knowledge and competences.” (http://www.edu.ro)  
According to Professor Sorin Cristea (2010), “non-formal education represent the activity of training-
development of the human personality, accomplished in an organized and planned frame, in a flexible and optional 
manner in the school and extra-school environment, besides the formal type programs.” Consequently, there can be 
identified two contexts of accomplishing of non-formal education: in the educational institutions - through extra-
didactic or extra-curricular activities -, and in institutions or specialized organizations in non-formal education, or 
which have a main or even secondary educational objective. As example, museums are part of this last category, 
beside science centers, culture institutions, libraries, theatres etc.  
The array of activities which may be organized in non-formal educational contexts is very wide. Table 1 proposes 
a classification, without having exhaustive pretentions, starting from the criteria proposed by Professor Sorin 
Cristea. 
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Table 1. Types of non-formal education (Cristea, 2010). 
 Context of accomplishing the 
non-formal activity 
Type of non-formal activity 
1 In education institutions, by 
extra-didactic or extra-curricular 
activities 
Disciplinary / interdisciplinary / trans-disciplinary workshops; 
Literary workshops; 
Thematic debates; 
Competitions, contests; 
Scientific, cultural, artistic, sportive meetings etc. 
2 In institutions or organizations 
specialized in non-formal 
education 
School activities which have as purpose the valorizing, with formative, positive 
purposes, of the free time. According with the nature of the implicated 
pedagogical resources, they are: 
- Non-formal / extra-school activities accomplished with the help of traditional 
resources: excursions, visits, camps, expositions and spectacles etc. 
- Non-formal / extra-school activities accomplished with (post) modern 
resources: (virtual) library, video-library, video-conference, school or 
university media-library, computer assisted instruction, television, written 
media, radio, Internet etc. 
  Para-school activities which have as purpose specific activities of continuous 
education, re-training etc.: courses, conferences, pedagogic media, radio-
television, school or university radio-television, other activities organized with 
the view of permanent education and self-education etc. 
 
Regarded in the complementarily relation to formal education, the non-formal education aims to:  
x completion of the culture horizon from various fields of knowledge and from everyday life; 
x creation of the proper conditions for continuous socio-professional training, alphabetization of under-
privileged social groups; 
x assuring of an educational context favorable for exercising and cultivating different individual aptitudes and 
capacities. 
In this context, Emil Păun and Laura Șerbănescu (2008) identified a series of modalities for developing of non-
formal activities:  
x cooperative learning (by cooperation / collaboration) which assumes: interaction, exchange of opinions, 
attitudes, experiences, co-working in accomplishing common purposes; 
x effective participation to the formation and development process of one’s own personality by: taking 
responsibilities, development of competencies which aim to self-knowledge, inter-knowledge, empathy, 
active listening, assertiveness etc. 
x experiential learning, by acting, investigating, experimenting, with multiple and complex formative benefits; 
x facilitation of the instruction process, by creating an environment proper for learning, exploration, 
development etc. 
3. Contribution on the existing theory and practice in educational field 
As we have previously mentioned, we propose to reveal the modalities through which the responsible research 
and innovation demarches may be promoted and valorized in the context of non-formal activities in which took part 
pupils from the primary, lower secondary and upper secondary schools. 
The activities were designed by the team involved in the European project called: IRRESISTIBLE - Including 
Responsible Research and Innovation in Cutting Edge Science and Inquiry-based Science Education to Improve 
Teacher's Ability of Bridging Learning Environments, a coordination and support action under FP7-Science-in-
Society-2013, code 612367 . 3 workshops were held in spring 2014, in the frame of IRRESISTIBLE project: 
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1. The first one, entitled Nanosciences and Responsible Research took place at the History Museum Dâmbovița, 
in week dedicated to the national program A Different School: to know more, to be better. During the workshop, 
there were made presentations, projections and experiments which had the purpose to familiarize participant 
students with the problematic of RRI, and especially with its applicability on studying Nanosciences and 
Nanomaterials. The advertisement of the workshop is illustrated in figure 1. 
 
 
Fig. 1. Advertisement of the Nanosciences and Responsible Research workshop. 
2. The second workshop called Multimedia Instruments for Promoting the Responsible Research and Innovation 
Concept in Museum Research was held at the Prahova Natural Science Museum, in May 2014. Presentations and 
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discussions related to the RRI concept, multimedia instruments for promoting education for sciences, educational 
video-clips were made. The participation of pupils was over expectations and the personnel from the museum were 
deeply involved in the sessions. 
3. The third workshop dedicated to Responsible Research and Innovation in the area of Nanotechnologies was 
organized at the “Ion Heliade Rădulescu” Dâmbovița County Library, in June 2014. This time, “nano” experiments 
were performed by researchers, book presentations were made by the librarians, and finally, an animated movie 
dedicated to Leonardo da Vinci and his works was played.  
 
4. Contribution on the topic 
Having in view, the specificity of RRI, the societal actors and innovative scientists should become mutually 
responsive to each other for developing a better understanding of scientific and ethical issues (Okada, 2014). 
Therefore, this allows considering and introducing important scientific and technological issues in the society, 
formal and non-formal education fully benefiting of this fact.  
As example, in Romania, in the IRRESISTIBLE project, 10 specific units are designed in the frame of the 
Romanian Teaching Module that tries to promote the importance of RRI in Nanomaterials research and its 
applications (figure 2). Most of the units introduce everyday-life situations, but also relevant topics for primary and 
secondary students, using Inquiry-based Science Education strategy and addressing RRI-type issues (Gorghiu, 
Gorghiu, & Ion, 2014).  
 
 
Fig. 2. The Romanian IRRESISTIBLE Teaching Module Units (Gorghiu, Gorghiu, & Ion, 2014). 
The non-formal activities envisage several RRI approaches related to the using / embedding of nanomaterials in 4 
distinguish areas: 
x Medicine - nanostructures suitable for emerging nanomedicines, specific methods for nanomaterials chemical 
characterization, innovative nanomedicines, capable to treat a series of diseases (Ion, Gorghiu, & Gorghiu, 2014); 
x Photovoltaics - particular nanomaterials for solar systems, designed to be integrated in buildings (terraces, 
façades, windows sunshades); 
x Industry - nanomaterials and nanoparticles introduced in coatings, paints, varnishes and lacquers;  
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x Museum research - nanomaterials for the conservation and preservation of movable and immovable artworks.  
Each Unit proposes an Introduction section (where are presented the title, level, area, educational objectives, 
procedural resources, information sources, allocated time, short abstract of the activity, explanations related to the 
uniqueness of the unit), an Activity Scenario (where are introduced the activity stages: implication, exploration, 
explication, elaboration, presentation and evaluation), a Teacher’s Guide (where are indicated: students’ acquired 
competences, expected results of non-formal learning, instruction strategies, envisaged educational objectives and a 
short breviary) and an Evaluation Guide.    
In addition to the non-formal activities, two ICT oriented activities are designed (both being undertaken mainly in 
non-formal contexts): History and development of nanomaterials and Nanobiomimicry (Biomimetic design).    
5. Conclusions 
The non-formal mentioned activities, performed in the frame of the IRRESISTIBLE project, have proved and  
demonstrated positive valences, having a great impact not just on students’ level, but also on teachers who 
participated in the activities. 
 On the other hand, the feedback received from the students demonstrated that they strongly want to repeat such 
experiences, to be actively involved in research and innovation efforts, being able to share their knowledge to other 
colleagues. According to students’ opinions, such activities are one of the best ways to facilitate the free expression, 
the spontaneity or independence, without being censored by the rigors of a formal educational environment. The 
students appreciated the fact that such an approach related to science has for their formation a stronger impact in 
comparison to the classical approach, carried out in the context of a class of students, during many lessons based on 
the transmission and assimilation of “pre-fabricated knowledge”. 
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